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In the tropical environment on the northern Greal Barrier Reef, Oueensland, Roseate Terns Slerna
dougallii laid eggs from November to January. The average clulch size was 1.6. This did nol vary
signif icantly in the three breeding seasons from 1983 to 1986. Adults fed their young predominan{y
si lver, schooling baitf ish from 25 mm to 125 mm in length. Feeding rates increased in two breeding
seasons lo compensate for smaller prey sizes available in these seasons. pre-fledging survtval rates
ol ch cks were exkemely low in breeding seasons when feeding rates were high_ Survival of chicks
was general ly low.

INTRODUCTION

There has recently been concern over the
decfinc of Roscate Tern Sterna dougallii poptla-
tions throughout thc world (Gochfield 1983).
N isbc t  (1980.  l98 l )  l i s ted  some fundament i l
aspccts ot their biologv. and drew attcrtion to the
c t tJ r t t tgc tc r l  \ t l l u \  ( ) l  (hc  \ l ' cc ies .  Y( .1 .  puh l i s l rcd
rn l ( ) f ln i r l l ( ,n  , 'n  thL  hrc td ing  h io l r rg l  o f  the
Roscate Tcrn is largely fragmentary lGochfield
1983). and little is k;oivn aliout their iurvival or
demographr,  (Nisbet 1981).  Scryenty e/  at .  ( \971)
dcscribed thc biology and ecology of Roseate
Tcrns in Australian waters. Hulsrnan (1977)
reported on their survival at Onc Tree Island on
thc  Grca t  Bar r ie r  Rec f .  Oueens land.

Wi th in  Aus t ra l i l .  Roseatc  Tcrns  are  d is -
tri l)uted from tl lc Wcst Australtan coast north
o l  (  l rp l  Le . . r r r r in .  h leedrng i r .  l . r r  ro r r th  i r r
F n  r n ; r n l l r . .  l l , ' r r g  t l r .  \ u J s r  i , I  n o l t h  A u , l r t i i J  I o
llrc castern coast itnd south to Lady Musgrave

Island on the southcrn Great Barricr Reef.
Oueensland, with vagrants occurring further
south (Bfakcrs et al. 1984; Storr er a1. l9{t6). In
the eastern part of this range Roseatc Terns ncst
with the morphologically (Pringle 191t7) and
ecologically similar Black-nirpcd Tern S/cnrri
sumatronu (Srnith 1989).

' l ihis 
papcr providcs data on brceding. fccding

and survival of chicks at a small Roscate Tcrit
colony on a sand cay' of the northern Great
Bar r ic r  Reef ,  Oucens land.  Aus t ra l ia .

METHODS

Al l  dal  qere col lcc led al  a lo$ vcgctalcd c lv.  [agle Is land
( l '1" .12'S.  1.15"1.1 'E).  A dcscr ipr ion of  rhc is tanA rrrs t rccn givcn
b]  Srni th ancl  BLrcklc)  (1986).

In l i ) f lnat ion {as col lccted i ro ln Eagtc ts laDd on 8l  of  rhe
l : l l  in lefvcning dry\ .  bcrween I  Novelnbcr t9 l |  rnd l t  Mnrch
19S.1:  on l i6 ou1 ot  thc 116 ( ta\  per iod bcrween l5 Ocroher
l9 l l4 lnd 9 March l9 lJ5i  on t5 ( )ct { ) t rcr  19i i5:  bcl$ccD t7
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TABLE I
Nunbc|  of  cornplctcd c lu lche\  of  c i rch s izc l i ) r  thc brccding
scirsons through l9 l l l - l9u6 rr  I - rg lc Is land.  Thc pooled mciLn
was L6 (SD = ( l  5.  n :  . l  l ) .  Resulrs of  Xr rcsrs wc|c as fo l lorvs:
( a )  X r  t c s t  o l  i n d c p c n d c n c c .  X :  :  0 . 9 ,  d l  :  l .
P  >  0 . 0 5 .  ( b )  X r  t c s t  o I  l : l  r i l r i o  i n  p o o l c d  d a t a .  1 ' =  1 2 .
d f = L P > 0 . 0 5 .

(t20 l Unknorvn Tolal

Novembcr l rnd 6 Dccelnber 1985: t rnd i in i l l lv  f fom :E
I)cccmbcr l9u5 to I  March 1986 rhcn c l re i :xs \ !cre mitoc on
.19 of  rhc 7l  intervenin{  dav! .

Lach ncsr conl l in in. ! r  c lgs was indiv idual lv  Dlarkcd Ncsrs
\ \ 'erc sut)scquct l l \  ]noni lored k)r  hrrching cggs and thc drrcs
. . 1  l : , ! i n !  $ { r r  , ' . r l . ' u l . , l L . l  t r . , I t  l t  r r . l  r  ( 1 , , 1 ( .  , r . . r r n r i r r : : . r  . l -

, 1 . , !  l | t . u l ' . r r r . '  l 1 L r i , , . l  j r \  ( l c . (  5 , . 1  ' , )  \ r . h ( l  \ l ' , r l l  ( r , i c k \
ncrc inr l iv idur l l !  ic lent i t icd by cokrurcr l  i rnct  numbercd nrcral l ic
lcg bunds on () r  short lv : r f l ( j f  thc date ol  h i tching.  The brce(t -
ing arc l  $as subscqLrcnr lv \ t l rvcycd rcpcarcdl ! ,  lor  \ufv iv i  g
chicks

Speci l ic  hroods *crc obscrved through bioocul l rs l lom u
hide.  I -he numbcr of  l ish fcd ro broods.  rhc s izc of  6\h (c\ r j
nratrd fe l i t i \c  k)  adul !  b i l l  lcngrh) i r  d lhc lype ofhsh (c i lhcr
\ i l !cr .  \chool i  g hai l  l lsh.  or  colouret l .  rccf  t ish)  wcr c fccordi , ( t
l o r  c r r h  h o L r r  o '  o b s c i \ r r i o n .

t : lcdr ing succcss wirs cst imated rs thc pcrccnugc ot  chicks
sufv iv in!  lo 15 du\ \ .  I r  { ls  assunrcd lhal  b i rds surv iv ing lo l5
dr! \  l lcdgcd succcs\1! l l \  cvcr  though l ledging takcs l . 'ngcr.
A l igurc lor  l ledging success using I  lx tcr  lgc could lcad r( ,
sur ! rv i | l  being undcrc\ t i r  a lcd as vou g could h.rvc Ucdgcd
$ r t h o u l  c l c r c c ( i o n .

RESULTS

Brceding
'l ' l tc 

nunber of clutches producccl in cach
brecd ing  sc l rson a t  Erg lc  l s l lnd  is  g iven  in  1 'ab lc
l .  Ncs t ing  c lcns i tv  was lo rv .  concur r ing  w i th  thc
kr rv  numbers  o f  adu l t  b i rds  in  l r rccc l ing  p lumagc.
Ncsts wcrc shallorv dcpressions l incd with l lrass.' l -hcsc  

rverc  tvp ica l l v  found undcr  o r  bcs idc  low
bushes jus t  abovc  thc  l cvc l  o f  L i igh  Warer  Spr ing
tides. Clutchcs compriscd cithcl onc or two eggs
(Tab le  l ) .  w i th  an  average o f  1 .6  eggs  per  nes t
(SD =  { ) .5 .  n  :  ,11 ;  da ta  f rom a l l  1 'ears  poo lcd) .
Thc ratio of one-egg to two-egg clutches did not

diflcr signiticantlv among ycars (Xr : 0.9. clf : 2.
P > 0.05) ard overall (clata pooled from all ycars)
thcrc was no signil icant dif lcrcncc betwccn thc
nurbcr of one-egg and two-egg clutchcs
( x ' :  1 . 2 .  d f :  l .  P  >  0 . 0 5 ) .

Eggs werc laid during tlrc nonths o[
Novcmber .  Decenbc l  and Januar l ,  a l l  ycars
poolccl (1'ablc 2). Howevcr, thcrc was a diffcr-
c r tcc  o f  up  to  l9  days  in  thc  t im ing  be tween ycars .
In 19i13 1984. cgg-laying commcnccd l7 November
zrnd  was spread over  37  days ;  in  1984-1985.  i t
startcd 24 Novcmber and lasted 4.,1 days; in I9ii5
1986 the first egg was laid 6 Dcccmber and laying
cont inucd fo r  17  days .

Fcctling ond diet

Fish wcrc roturncd one at a timc to broods. All
l i sh  (n  :192)  c le l i vered  by  adu l ts  were  ' s i l vc r '  ( i . c .
schooling bait-f ish). These ranged in sizc frorn
one quarter to two-and-a-halI t imcs thc average
adu l t  b i l l  l cng th  o f  50 .0  mn (SD -  1 .7 ,  n  :  ( r ) .

l9u3 t9l i l
1984 t9i i5
t9ti5 l.)lJ6

5  6  l l
.1 9 I  t4
| l 9 I ] l t

17 t.i I ,13

TABLE 2
l )atcs on which cgrs wcrc la id (whcrc known) dur ing threc l ] fcodin l l  scasolrs a i  Eaglc Is l i rnd.

No.  o l
Datc of hving eggs

No. ol
Datc of l ly ing cgg,i

N o . 0 l '
Dalc of  lay ing cggs

t7l l  1/t t3
llJ/ I l/rJ3
l9lr r /nl

l / t2l l l - l
l /12/l l l
3/r2lt i3

l { ) / l : /E l
I  l / 12 /83
l2/12/83
l l /  r2lsl

21/ I I /rJ.l
21rl  I  tAl
2lt/ I l/84
29^t/84
30/ I I /u'1

l t2ta1
1/ r 2/rJ4
4/ t / l t5
6/ l /85

6/ l2llr5'7?t2tE5

I t /12/l t5
t2112/85
r3/12/rJ5
1'1l l : /85
i5/12/rJ5
t6l t2lu5
l9/ l2ln5
I l / r2lrJ5
22712h45

:1
l
I
)
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T A B L E  ]
' fhc 

s izcs ol  prc!  led lo Rosci l tc  Tcrn chicks dunng cach of
lhrcc brecding sci rsons.
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Range
(nrrr l )

( / l
SD Srrr tp l r

DISCUSSION

Betwccn l9lJ3 and 198(r, cgg-laying by Roseatc
Tcrns occurrcd in the rlonths of Novcrnbcr.
Dccember  anc l  January  a t  Eag lc  Is lan i l .  Bree t l ing
co inc ic led  w i th  tha t  o f  thc  B lack-napcc l  Tern
(Smi th  and Buck lcy  1986;  Smi th  1989.  1990) .  w i rh
which thc Roscittc Tcrn wcre associatctl at E.agle
Is lanc l .  a l though B lack-napcd 

' f c rns  
ncs tcd  in  fa r

greatcr nunbcrs (19133-l9fi '1: 103 clutchcs. l9iif
1985:  3 -15  c lu tchcs .  1985 l9E6:  58  c lu tchcs .  Srn i t l r
and Buck lcv  1986) .

Frcsh Roscntc Tcrn cggs havc bccn rccordctl
in  Fcbruarv  (Walker  anc i  Hu lsman I9 l l2 ) .  March
(K ing .  1 . rc rs .  cornnr . ) ,  Apr i l  (Walkcr  anr l  Jones
l9 f i6 ) :  ch icks  ( in  somc cases  rcccn t lv  ( lead)  in
Junc '  anr l  August  (K ing .  pcrs .  comnr . ) :  anc l
' l r cs t ing  in  C)c tobcr  (K ing .  pcrs .  comnr . )  on  thc
Ci rca t  Bar r ic r  Rcc f .  I ' hus  brccd ing  has  bccn
r -ccor -c icd  in  n inc  months  o f  t i r c  vca l .  I t  wor r ld
i r l ) l i . i  l l l i r l  I l t (  R r r r t : r l t  l L  l  ( 1 ' U l ( l  l \ L  i r n
oppor t r rn is t i c  i r ree t le r  on  grca t  Bar r ic r  Reef
is la  n  ds .

At  E lg lc  Is land.  Roscatc  Tcrns  I l i c l  on  lvc la tc
l . ( r  cggs  pcr  ncs t  (c f .  l  i i  i n  Massachussc t ls  und
i .5  in  nor thcas tc rn  Nor t l r  Ancr ic i l .  nor thwcs lc r r l
[ .u rope and the  C iu ib t rcun:  N isbc l  l9 i i l  ) .  anc l
thus  s i rn i la r  to  thu t  o l  the  B lack  napet l  Tern  (c f .
1 .6 ;  l lL r l sman anc i  Sr r i lh  l9 f i8 ) .  Roscr i t c  Tcr r t
c lu tch  s izes  d i ( l  n ( ) l  d i f l c r  s ign i l i can t l r  i r c t rvccn
brccd ing  scasons  (s imi la r  1o  t l l c  B lack-nupcd' l ' c rn :  

l lL r l snan and Snr i th  l9 l i i i ) .

l l oscu tc  Tcrns  cY idcn t ly  fccd  c losc  to  th ! i r
co lon ics  (HrL lsman l9E-1)  iLs  c lo  B l r rck - r r ipcc l  I c rns
(Smi th  l1 )89 .  1990) .  A t  I iag lc  Is la r rc l .  bo lh  spec ics
lcc l  thc i r  ch icks  prc ( lo  n r  in i rn t  l ) r  on  s i l vc r .  schoo l ing
ba i t - t i \h  o t  s i rn i l r r l  s izcs  ( l lu ls rnan r rnd  Smi t l r
191 i9 ) .  S i l vc r .  schoo l i lg  ba i t  f i sh  apper r  to  bc
t l r ( r  n r i r n  J r t t  r r i t l r i n  A r l l r : r l i : r n  u i r l ( r \ .  ! i \ ' ( n

TABI-E 5
Alcrrge sur! i \ r l  mte\  per brood lor  c l lh ( ) l  rhc thr t t  brctd-

ing scrs()ns \ ludicd ur  I : rg lc Is l i 'nd.

(n l ln )
st)

t9s.r lell-l
l9i : iJ-1985
19i15 l9S6

:5 . (F I15  0
16 .5  75 .0
l l . 5  50 . ( J

Tlrc sizc of prcv fccl to chicks (Table 3) diffcrcd
bc twccn cac t r  b reec l ing  season (K luska l -Wal l i s
tcs t :  I I  -  7 { } .73 .  d f  :  l .  P  <  0 .05 .  Mann-Whi tncy
U tcs ls :  l9 l l3 - l9 i i - l  vs  l9 l ] . l -1985.  Z  :  5 .3 .
I '  <  0 .05 :  1983 19E.1  vs  1985 198( r .  7 ,  :  6 .9 .
P  <  0 .5 :  1984 l9E5 r ' s  l9 i ]5  1986.  Z  :  6 .1 .
P  <  0 .05) .  Thcrc  $as  a  subs tan t ia l  decrcasc
in  p rcv  s izcs  ovc t  thc  t l t rcc  vc i l rs  o f  s tud !
(Tab lc  3 ) .

C)r'crall (data poolcd across vcars: Tii l .r lc
. l )  l cc r l ing  occur rcc l  i l t  a  ra tc  o f  0 .93  l i sh  pcr
hour  in  thc  cusc  o i  C /1  b rooc ls  ( i . c .  c lu tch  s izc
o l  onc)  lnd  i r ln ros t  tw ic ! '  th is  (1 .70  l i sh  per
hour )  in  ( ' /1  b r .oods  ( i . c .  c lu tch  s izc  o i  two) .' Ihc  

ra tc  o l  I ccc l ing  o l  C /1  b roods  d ic l  r ro t
d i l l c r  s ign i l l c i rn t l v  anrong vc i l rs  (Kruska l -Wal l i s
t c s t :  H  :  1 . 1 9 .  d f :  l .  P  >  0 . 0 5 ) .  h u t  t l i d  f o r
( ' / l  b roo t ls  ( t l  =  ( r .05 .  d f  :  l .  P  <  0 .05) .  Thc
l rc (pLcnc \  o1  leed ing  wus s i {n i l l c i in l l \  q lc i t t c r
in  l9 i i f  l9 l i5  than l98 l  lg f i . l  (M lDn-Whi lnc \
U  l e s t :  Z :  L 9 6 .  P  =  0 . 0 5 ) .

6{)
76
l6

l - t .5
l l  1 )

l 5 . o
l l . 0
1 0 . 0

l i lcclgirt i l  success rvas highcst in I93l l9fl"l
(23 .5" , , )  cor rparcd  \ \ ' i th  l9 l l1 -19E5 (1 .5"1 , )  anc l
1935 198( r  ( .1 . i1 " i ,  )  (Tab lc  5 ) .

1 ' A B I - E  ]
I i fc( i inS rr t rs ( l i \h pe,  h( 'ur)  pcr  l ) (xx l  ( (  / l  rnd (  i l )  Iof  crch

( , 1  l h r c c  h r c c d i n g  s c r s ( i n s  \ l u d i c ( l  r 1  L r g l c  I s l a  d .

( i l
Scrson \ l .an SD S|,nf lc  \ lc l |

c i l
SD Slnrplc

( / l

M c i r n  S I ) S, ,nrplcl9 l i l  -1 0.76
l9s. ]  )  l . . l l l
1 9 8 5  6  r . 5 7

0 9 5
l . t ) 0

6l
r+

I I I J

: l
3{ l
fi

6 t

Scl rson McLtnL0.l
l a 7
1 .  l l

L l 0

t  . l 0
l . t 5
.1.9J

I .10

0 l
l t  I

l ,  I

t9i l l  I  0..1
t9l i l  5 0
1985  6  { )

0 . l l  6
0  1 7  9
0 . 1 7  9

0 .55  5
( J I

o II ' (J(r led 0.() .1 1 17
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thilt musculn specimens fronl Westcrn Aust-
ra l ra  con lx ined spra ts  (Fam.  C i lupc idae) .  b i l l f i sh
(c i thc r  suord l i sh .  Farn .  X iph i i i l : r c  o r  mar l in
Frrn. Istiop horiid uc) . Sudiiop.s nect p i lt httrt lus
(Fanr.. Clupcidac ) utrl Sprutelloitks gracll ls (Fam.
( ' lupe ic lac)  in  thc i r  gu ts  u ,hen co l lec tcc l .  A
t lc t iL i led  an i r l ys is  o f  ( l ie t  in  Aus t l i r l i an  w i l t c rs  s t i ] l
Dcc( ls  to  bc  undcr taken.

A t  L ; r g l t  l . l r r r r J .  p l u l  , r t  . i i : n i l i i r r n r l y  L l i t l . r L . n t
: r / r s  \ { ( r c  l . . r l  t , '  c h i r ' k s  i r r  r . r r r . l r , r t  t h \ . t j l r c U  h r ( . ( ( l -
ine  scusons .  c lecrcas ing  in  s ize  f rom l9E3 to  l9 lJ6 .
A s imi la r  rcsu l t  was  ob ta ined fo r  B lack-napet i
Tcrrrs (Snith J9li9). Thc lrequency of ttcding ol
C/2 broods increascd across titc scasons, sullgcsl-
lng that to cotnpcnsatc firr the snraller prcy
rc tu rncd parcn ts  had to  work  hardcr .  Th is
probab lv  l cd  to  cons idcrab lc  s t ra in  on  adu l ts  und
chicks. plotlucing thc vcry low flcdging ratcs in
tlrc lattcr t\! 'o scasolts ol this stndv. Flcdging rates
obscrvcd at Eaglc lslancl werc in gcncral low but
n( ) t  a tvp ica l  o f  sur t i va l  ra les  c lse \ \ ,herc  on  th r :
rcc f .  Hu lsman (1977)  and B.  K ing  (pcr .s .  comm.)
havc  a lso  rccor i l c t l  h igh  juven i l c  mor ta l i t y .
Sur \ i \ .a l  ro tcs  a t  Eac lc  Is lanc l  were  nc l l  be low
thosc  rcpor ted  in  thc  USA (6(1  100 ' ) l  succcss ;
N isbc t  l t ) l t l ) .  l -o*  surv iva l  on  thc  rcc f  cou ld
simplv reflect a natural failurc of the loocl supplv
and/or  dcns i tv -depen( lcn t  surv i t ,a l  o f  you lg
(Ashnro lc  l97 l r  Sa l ina  c r  u l .  1990) .  A l te rna t ivc lv .
Rosc i r tc  Terns  mav be  in  compet i t ion  w i th  thc
cco log ic r r l l v  unc l  mo lpho log ica l l y  s im i la r  ts lack-
napc i l  Tcrn .  wh ich  cou lc i  cxp la in  w l lv  Roscate
T t  n t .  , r r e  n l , ' l L  i t l ' u n \ l . l n t  i r n  I l t r  W c \ t  A u s t l l l i r r r r
coasl whcrc Black napcd Tcrns arc atrscnt. How
cvcr .  thc  Roscatc  Tcrn  a lso  appcars  to  bc  an
ccological sl.rccirl ist in its feeciing habits (Sllf ina
19. ) ( l )  i l nd  th is  cou l ( l  exp la in  low nunrbcrs  l tnd
sur r , i va l  on  thc  Grca t  Bar r ie r  Rcc f .
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